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(54) Vehicle tyre 

(57) A vehicle tyre having a tread strip (2) which pro- 
vides a ground contacting or tyre running surface (1) 
made from an electrically insulating or poorly conducting 
material and having a layer (3) which is a good electrical 
conductor arranged underneath the tread strip (2), char- 



acterised by at least one radially projecting extension 
(6,1 1) which is a good electrical conductor extending to 
the tyre running surface (1) from the layer (3). 
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Description 

The present invention relates to a vehicle tyre having 
a tread strip which forms the tyre running surface and is 
made from an electrically insulating or poorly conducting 5 
material and having, beneath the tread strip, a layer 
which conducts electricity well and/or another tyre com- 
ponent which conducts electricity well. 

In vehicle tyres many criteria must be simultane- 
ously satisfied, in particular wet grip characteristics, 
behaviour when travelling around curves, fast running 
characteristics and durability should in each case be 
ideal. These characteristics in particular are especially 
good when a rubber mixture is used for the tread strips 
of vehicle tyres which is commonly called a "silica mix- 
ture". This is a rubber mixture with a high proportion of 
silicic acids. 

The disadvantage of such rubber mixtures with a 
high proportion of silicic acid lies in the fact that these 
are not electrically conductive or only poorly electrically 
conductive and the bodywork of a vehicle equipped with 
such tyres can charge up electrically due to lack of an 
electrical connection to the road or carriageway. This can 
go so far that spark discharges occur when, for example, 
the driver of the motor vehicle wishes to open the filler 
cap at a filling station. This is naturally extremely dan- 
gerous and must be avoided at all cost. A poor or non- 
existent dissipation of electrical charge from the vehicle 
bodywork however also has further less dramatic disad- 
vantages. Thus, for example, crackling noises occur in 
the car radio when driving over expansion joints or 
bridges or metallic sewer covers. These side effects of 
silica treads are less desirable. 

The invention is thus based on the object of setting 
forth a pneumatic vehicle tyre of the initially named kind 
which does not have these disadvantages. In particular 
an adequate dissipation of electrical charges from the 
vehicle bodywork to the carriageway should be ensured 
in order to prevent an electrostatic charging up of the 
vehicle bodywork. 

This object is satisfied in such a tyre, in accordance 
with the invention, in that the layer of the vehicle tyre 
which is a good electrical conductor, has radially project- 
ing extension which are good electrical conducts extend- 
ing up to and into the tyre running surface from the layer. 

This design ensures that during rolling of the tyre a 
component of the tyre which conducts electrically well 
has a contact t the road or carriageway at least once per 
tyre revolution. This is sufficient in order to ensure an 
adequate conduction of electrical charge from the vehi- 
cle bodywork to the road and to prevent the bodywork 
charging up electrostatically. The dissipation thereby 
takes place via the layer which conducts electricity well 
and via the tyre sub-construction, which likewise con- 
ducts electricity well and which is in connection with the 
vehicle bodywork via the rim. 

Thus, in accordance with the invention, provision is 
made for the conduction of electricity between the vehi- 
cle bodywork and the carriageway which prevents charg- 



ing up of the vehicle bodywork electrostatically. The tread 
base layer which consists of a customary rubber mixture 
which conducts electricity well is preferably considered 
for the electrically well conducting layer. This tread base 
layer is preferably sodesigned that it extends radially out- 
wardly at least regionally through the tread strip and 
forms a part of the tyre tread. These regions can be kept 
small since it is sufficient, as mentioned above, when the 
possibility of an electrical connection between the bod- 
ywork and the carriageway is provided one per tyre rev- 
olution. The positive characteristics of the tread strip of 
a silica mixture thereby remain practically unchanged. 

The extension of the tread base layer through the 
tread strip may be achieved during joint moulding, for 
example injection moulding, of the tread base and of the 
tread strip, or at a later stage during moulding of the tread 
pattern. In both the first case and also in the second case 
the penetration of the tread strip by the tread base is 
achieved through corresponding moulding of the injec- 
tion nozzles and in each case the flow processes are 
taken into account during moulding of the tread pattern. 
Thus, in both cases, no additional manufacturing step is 
necessary. 

The extensions or parts of the tread base which 
extend through the tread strip can lie in the finished tyre 
completely inside raised tread pattern regions or can 
also lie in transition regions between raised tread pattern 
regions and in tread pattern recesses. In both cases the 
electrical contact to the road or carriageway is not 
impaired by the wear of the tyre but is rather maintained 
over the entire life of the tyre. 

Furthermore, the extensions or parts of the tread 
base which extend through the tread strip can be pro- 
vided in the axially central region of the tyre and/or in the 
shoulder region of the tyre. They can extend along the 
entire tyre circumference, and thus represent a band 
which extends in the tread surface, or can be present 
only section-wise in the circumferential direction of the 
tyre or can indeed only be present in quasi point-like 
regions. It is important, as has already been explained, 
that a part of the tread base enters into contact with the 
carriageway at least once per tyre revolution. 

In order to ensure this the tread strip can also have 
one or more strips of material which conducts electricity 
well at the radially outer side which are electrically con- 
nected to the tread base. The electrical connection can, 
for example, take place through retrospective through- 
contacting of the strips to the tread base. The strips can 
likewise already have been moulded into the tread strips 
during the injection moulding thereof. 

In a further design of the invention the tyre elements 
which are normally called wings, and which are arranged 
in the transition region between the tyre shoulder and the 
side parts of the tyre, are formed of material which con- 
ducts electricity well. At least one of the wings can then 
extend at least section-wise into the tyre tread and thus 
form a part of the tyre tread. In this way the wings enable 
a dissipation of electrical charge from the bodywork to 
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the carriageway since they are connected at one side to 
the tyre sub-construction which conducts electricity well. 

An extension of a wing can for example be brought 
about in that at least one of the wings runs out towards 
the circumferential central plane of the tyre into a thin 5 
skin which covers over at least the shoulder region of the 
tyre. A design of this kind can preferably be achieved by 
joint injection moulding of the wings and the tread strip 
through suitable dimensioning of the boundary surface 
between the wing and the tread strip. Through corre- 
sponding moulding of the injection moulding nozzles it is 
ensured that the wing material is drawn as a thin skin, 
over the tread strip. The wing material so to say floods 
the tread strip material at the outer side of the tyre during 
injection moulding. 

During subsequent moulding of the tyre profile this 
thin skin is then pressed into the profile grooves which 
are thereby formed. In this way this skin of electrically 
conductive material is also present, in particular, at the 
side walls of inclined grooves or transverse grooves, 
which open out into the axially outer sides of the tyre. In 
this manner a permanent electrical connection between 
running surface and wing is ensured, since even when 
the tyre pattern wears down the skin of electrically well 
conducting material always extends along the side walls 
of the transverse grooves up to the running surface of 
the tyre. 

The parts of the skin which are present at the radially 
outer sides of the profile blocks are in contrast worn away 
after only a few kilometres during the rolling of the tyre, 
so that the underlying tread strip; section of particularly 
good tread strip material comes to the fore. The thick- 
ness of the skin is thus selected to be as thin as possible 
in these regions. Normally the skin is made wedge- 
shaped starting from the wing and going towards the 
mid-circumferential plane of the tyre and has on average 
for example a thickness in the region of 0.1 to 0.2mm. In 
the direction of the mid-circumferential plane of the tyre 
the skin can for example extend somewhat beyond the 
first circumferential groove, it can however also be made 
shorter insofar as it only projects into the tyre tread. 

A further possibility consists .in providing strips of 
material which conduct electricity well at the outer side 
of the tyre, with this material, on the one hand, being in 
contact with at least one wing and, on the other hand, 
extending into the tread of the tyre. On average the skin 
can for example have a thickness in the range from 0.1 
to 0.2mm. In the direction towards the mid-circumferen- 
tial plane of the tyre the skin can for example extend 
somewhat beyond the first circumferential groove, it can 
however also be made shorter insofar as it only projects 
into the tyre running surface. 

A further possibility consists of providing strips of 
material which conduct electricity well on the outer side 
of the tyre, with this material, on the one hand, standing 
in contact with at least one wing and, on the other hand, 
extending into the tread of the tyre. These strips can be 
guided transversely over the entire width of the tyre from 
wing to wing or, starting from one wing, can only extend 



a short amount into the tyre tread. In the circumferential 
direction of the tyre one strip is kgain adequate for the 
above-named reasons, although a plurality of strips can 
be advantageous. 

A strip extending over the entire tyre circumference 
can however also be present which covers over one of 
the wings and the adjoining region of the tread strip. In 
this way a good electrical conduction and a uniform roll- 
ing of the tyre is ensured. The strip preferably ends 
shortly above the radially inner edge of the wings point- 
ing to the bead. In this way separating effects or crack 
formations are avoided. 

In accordance with an embodiment of the invention 
the strips consists of a rubber mixture which conducts 
electricity well. The strips can preferably be so laid on 
the tread strip prior to the moulding of the tread pattern 
that they cover over at least one later-moulded groove 
section which extends transversely or obliquely to the cir- 
cumferential direction of the tyre up to one of the wings. 
In this way technical manufacturing advantages can be 
achieved on the one hand. On the other hand it is hereby 
also ensured that the electrical conductivity is also main- 
tained during the wear of the tread pattern since the strip 
is pressed during the moulding of the tread pattern along 
the side walls of the inclined or transverse grooves down 
to and into the base of the groove and the electrical con- 
nection between the wing and the tread surface of the 
tyre thus remains intact. The thickness of a strip of this 
kind can, for example, amount to 0.25mm and the strip 
can extend in the transverse direction of the tyre starting 
from the wing up to the start of the first circumferential 
groove. This has in particular advantages during a pre- 
forming of the circumferential grooves prior to the final 
moulding of the tyre profile. 

In accordance with a further design of the invention 
a coloured layer of good electrical conductivity is applied 
at least section-wise to the outer surface of the finished 
moulded tyre, with the coloured layer covering over at 
least one groove section extending transversely or 
obliquely to the circumferential direction of the tyre. The 
dissipation of electrical charge from the vehicle body- 
work via the wings to the road is ensured through this 
electrically conductive coloured layer. The coloured layer 
can preferably simultaneously serve as colour coding for 
the tyre. This has the advantage that, for the manufacture 
of a tyre of this kind, no additional method step is nec- 
essary when compared with conventional tyres. 

An embodiment of the invention is shown in the 
drawing and will be described in the following. 
There are shown: :, 

Figure 1 a vehicle tyre in accordance with the inven- 
tion in cross-section; 

Figure 2 a schematic illustration in cross-section of 
a possible arrangement of the tread base layer and 
of the tread strip prior to moulding of the tread pat- 
tern; 

Figure 3 a variant of Figure 2; 
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Figure 4 the variant of Figure 3 after the moulding of 
the tread pattern and seen in plan view; 
Figure 5 the same variant in cross-section after 
moulding of the tread pattern; 

Figure 6 a plan view of a further variant with a s 
moulded tread pattern; 

Figure 7 the variant of Figure 6 in cross-section; 
Figure 8 a plan view of a further variant with a 
moulded tread pattern; 

Figure 9 the variant of Figure 8 in Cross-section; 
Figures 1 0a to c the same variant prior to the mould- 
ing of the tread pattern; 

• Figure 1 1 an illustration of further variants in plane 
view; 

Figure 12 an illustration of these variants in cross- 
section; 

Figure 13 a schematic illustration of another embod- 
iment of the invention in cross-section; 
Figure 14 a schematic illustration of a further 
embodiment of the invention in cross-section; and 
Figure 15 a schematic illustration of yet another 
embodiment of the invention, likewise in cross-sec- 
tion. 

Figure 1 shows a pneumatic tyre formed in accord- 
ance with the invention. This vehicle tyre is a radial tyre 
with a tread strip 2 forming a tyre tread 1 beneath which 
a tread base layer 3 is present. The tread strip 2 and the 
tread base 3 jointly form the so-called "protector" of the 
tyre which covers over the sub-structure of the tyre 
towards the outside. 

The sub-structure of the tyre consists of a radially 
inwardly disposed carcass 1 2 and two bead rings 1 3 with 
bead apexes 14. The ends of the carcass 12 are turned 
over around the bead rings 13 and the bead apexes 14 
for the anchorage of the carcass. At the two axially outer 
sides of the tyre the latter is closed off by side parts 20. 
In the transition region between the side parts 20 and 
the tread strip 2 the tyre has tyre elements 1 1 which are 
termed wings. Moreover, with a radial tyre, a breaker 1 5, 
for example of several steel cord breaker plies, and a 
breaker cover 16, for example in the form of nylon band- 
ages are present between the tread base layer 3 and the 
carcass 12. The tyre tread 1 is of a profiled shape with 
raised tread pattern regions 4 and tread pattern recesses 
5. Arrows 17 in Figure 1 finally schematically represent 
the flow of an electrical charge from the bodywork, which 
is here only represented by the rim section 18, to the tyre 
tread 1 . 

In Figure 2 it is schematically illustrated how the 
tread base layer 3 can extend through the tread strip 2 
into the tyre running surface 1. All unimportant details 
have been omitted from this illustration. The tread pat- 
tern has not yet been formed. In the variant of Figure 2 
an extension or part 6 of the tread base layer 3 pene- 
trates through the tread strip 2 in the middle tyre region 
8 while in the variant illustrated in Figure 3 a part 6 of the 
tread base layer 3 is led through the tread strip 2 up to 



the tyre running surface 1 in each of the shoulder regions 
9 of the tyre. 

Figure 4 and 5 show a variant in which, in the middle 
region 8 of the tyre, parts 6 of the tread base layer 3 are 
led through the tread strip 2 at two positions. As one rec- 
ognises from the plan view of Figure 4 these parts 6 
extend over the full circumference of the tyre. Both parts 
6 are thereby located, as one likewise sees, completely 
within raised tread pattern regions 4. 

In the variant of Figures 6 and 7 a part 6 of the tread 
base layer 3 is again led through the tread strip 2 in the 
central region of the tyre. In this variant the part 6 of the 
tread base layer is however arranged in the transition 
region 7 between raised tread pattern regions 4 and the 
tread pattern recess 5 disposed at the centre of the tyre. 
The entire tread pattern recess 5 can thereby be pro- 
vided, as illustrated, in material of the tread base layer 
3. In this variant the part 6 of the tread base layer 3 which 
is led up to the tyre running surface 1 is interrupted in the 
circumferential direction of the tyre as can be seen in Fig- 
ure 6. 

In the variant shown in Figures 8 to 1 0 the tread base 
layer 3 is led through the tread strip 2 up to the tyre run- 
ning surface 1 only in quasi point-like regions 10. These 
point-like regions 10 in turn lie fully within raised tread 
pattern regions 4. It is however likewise possible to pro- 
vide them in transition regions 7 between raised tread 
pattern regions 4 and tread pattern recesses 5. 

In Figure 10 it is schematically illustrated how the 
design of the parts 6 of the tread base layer 3 which 
extends through the tread strip 2 can take place. Figure 
1 0a shows a cross-section through the tread strip 2, Fig- 
ure 10b a cross-section through the tread base layer 3 
and Figure 1 0c a plan view of the tread base layer 3, in 
each case before the moulding of the tread pattern 4,5. 
Figures 10b and 10c show that relatively minor material 
accumulations can suffice in order to bring about a pen- 
etration of the tread strip 2 up to the tyre running surface 

1 in the regions in which a penetration of the tread strip 

2 by the tread base layer 3 is to take place. The material 
accumulations consist in the illustrated example of thick- 
ened portions 1 9 of the tread base layer 3 which are of 
trapezoidal shape in cross-section. During the moulding 
of the tread pattern these material collections are inten- 
tionally deformed by the flow of material in such a way 
that they extend through the tread strip 2 up to the tyre 
running surface 1. 

Figures 11 and 12 show further possibilities of the 
arrangement of the parts 6 of the tread base layer 3 
which extend through the tread strip 2. These can 
accordingly be provided in the central region 8 of the tyre 
or in the shoulder regions 9 of the tyre, completely within 
raised tread pattern regions 4 or in transition regions 7 
between raised tread pattern regions 4 and tyre recesses 
5 and also over the entire tyre circumference or only over 
parts of the latter. It is always important that a contact is 
produced between the road and the tread base layer 3 
which is also not lost during wearing down of the tread 
pattern. 
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Figure 13 shows in schematic illustration another 
embodiment of the invention in which the wings 1 1 are 
extended so far towards the mid-circumferential plane I 
of the tyre that they form a part of the tyre tread 1 . The 
tread strip is then made correspondingly narrower. The 
extension of the wings 1 1 can also take place in different 
manner, thus these can extend over the entire tyre cir- 
cumference up to and into the tyre running surface 1 or 
however only sectionwise. 

The extension of the wings 1 1 into the tyre running 
surface or tread 1 can however also take plane in the 
manner shown in Figure 14. In this design a (thin) skin 
21 of the material of which the wings 1 1 consist extends 
in each case, starting from the wings 1 1 which are oth- 
erwise formed in customary manner, in the direction 
towards the mid-circumferential plane I of the tyre up to 
and into the tread surface 1. Such thin skins 21 can in 
particular be generated during the joint injection mould- 
ing of the tread strip 2 and the wings 11, whereby, 
through suitable dimensioning of the boundary surface 
23 between the wing 1 1 and the tread strip 2, an overlap 
is achieved wNch extends into the tyre tread 1 . The wing 
material floods during injection moulding of the tread 
strip material onto the other side of the tyre and thereby 
forms a part of the tread 1 . 

Furthermore, instead of the wings themselves being 
extended, strips 22 of material which conduct electricity 
well can be provided which connect wings 11 of a cus- 
tomary design, such as is for example illustrated in Fig- 
ures 2 and 3, with the tread surface 1 . 

A design of this kind is illustrated in Figure 15. Here 
rubber strips 22 which extend in the circumferential 
direction of the tyre are present in the transition region 
between the wings 1 1 and the tread strip 2. The rubber 
strips 22 extend, on the one hand, to shortly above the 
radially inner edge of the wings 1 1 and, on the other 
hand, extend up to and into the tyre running surface 1 
and thus cover over both the wings 1 1 and also the tread 
strip 2. The extent in the direction towards the mid-cir- 
cumferential plane I of the tyre is selected so that at least 
one later moulded groove section 25 extending trans- 
versely or obliquely to the circumferential direction of the 
tyre up to one of the wings 1 1 (see Figure 1) is covered 
over, so that the strip 22 is pressed into this groove sec- 
tion 25 during moulding of the tread pattern and lines the 
side walls and the base of the groove. In this manner the 
electrical connection between the tyre running surface 1 
and the wings 1 1 is maintained even when the tread pat- 
tern wears away. The sections of the strip 22 present at 
the outer sides of the raised tread pattern region 4 are 
in contrast worn away during use of the tyre after a few 
kilometres so that the tread strips 2 lying beneath them 
are exposed. 

Finally, as shown in Figure 1 . a coloured layer 26 of 
good electrical conductivity can also be applied to the 
outer side of the tyre and connect the tread surfaced 1 
with at least one wing 1 1 . 

Another embodiment of the invention which is like- 
wise illustrated in Figure 1 consists of moulding strips 27 



of material of good conductivity into the tread strip 2 
which can then in particular be electrically connected 
with the tread base layer 3. 

As one can see with reference to the drawing it is 

5 always ensured in all the illustrated embodiments that 
the tread base layer 3 enters into contact at least once 
per tyre revolution with the road via the part 6 which is 
led through the tread strip 2 and which extends up to the 
tyre running surface 1 , or via the wings 1 1 , or via a tyre 

10 element 22 or 27 which is connected with a wing 1 1 or 
with the tread base layer, or via the coloured layer 26 
which is connected to one wing. At this instant an elec- 
trical connection then exists between the vehicle body- 
work and the road so that electrical charge can flow to 

15 the road in the manner illustrated in Figure 1. Electro- 
static charging up of the bodywork and the disadvan- 
tages which are associated therewith can thus be 
effectively avoided. At the same time the particularly 
advantageous characteristics of the silica tread strip are 

20 retained, since only minor parts of the tread strip 1 are 
made of a different rubber mixture. The tyre of the inven- 
tion thus has the good characteristics of a tyre with silica 
tread strips, without having its disadvantages. 

25 Claims 

1 . A vehicle tyre having a tread strip (2) which provides 
a ground contacting or tyre running surface (1 ) made 
from an electrically insulating or poorly conducting 

30 material and having a layer (3) which is a good elec- 
trical conductor arranged underneath the tread strip 
(2), characterised by at least one radially projecting 
extension (6,11) which is a good electrical conductor 
extending to the tyre running surface (1) from the 

35 layer (3). 

2. A vehicle tyre in accordance with claim 1 , character- 
ised by two or more radially projecting extensions 
extending from the layer (3) to the tyre running sur- 

40 face. 

3. A vehicle tyre in accordance with either of claims 1 
or 2, characterised in that the extensions (6, 1 1) are 
integral with the tread base layer (3). 
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4. A vehicle tyre in accordance with claim 3, character- 
ised in that the extensions extend in parts (6) radially 
outwardly through the thickness of the tread strip (2) 
to form parts of the tyre running surface (1). 

5. A vehicle tyre in accordance with claim 4, character- 
ised in that the extensions are formed during joint 
injection moulding of the tread base layer (3) and of 
the tread strip (2). 

6. A vehicle tyre in accordance with claim 4, character- 
ised in that the extension of the tread base (3) up to 
the tyre running surface (1) is effected during the 
moulding of the tread pattern (4,5). 
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7. A vehicle tyre in accordance with one of the claims 
4 to 6, characterised in that the parts (6) of the tread 
base layer (3) extending through the tread strip (2) 
lie completely within raised tread pattern regions (4). 

8. A vehicle tyre in accordance with one of the claims 
4 to 6, characterised in that the parts (6) of the tread 
base layer (3) extending through the tread strip (2) 
are arranged in transition regions (7) between raised 
tread pattern regions (4) and tread pattern recesses 
(5). 

9. A vehicle tyre in accordance with one of the claims 
4 to 8, characterised in that the parts (6) of the tread 
base layer (3) are positioned in the axiatly central 
region of the tyre (8) through the tyre strip (2). 

10. A vehicle tyre in accordance with claim 4 or 5, char- 
acterised in that the parts (6) of the tread base layer 
(3) are positioned in the shoulder region (9) of the 
tread strip (2). 

11. A vehicle tyre in accordance with one of the claims 
4 to 1 0, characterised in that parts (6) of the tread 
base layer (3) project around the entire circumfer- 
ence of the tyre. 

12. A vehicle tyre in accordance with one of the claims 
4 to 10, characterised in that parts (6 and 11) of the 
tread base layer (3) are provided at spaced apart 
intervals around the circumference. 

13. A vehicle tyre in accordance with any of claims 1-12, 
characterised in that the tread strip (5) has one or 
more strips (27) comprising material which is a good 
electrical conductor, the strips (22) being electrically 
connected to the tread base layer (3). 

14. A vehicle tyre in accordance with claim 1 , character- 
ised in that extensions (1 1) comprises tread wings. 

15. A vehicle tyre in accordance with claim 14, charac- 
terised in that at least one of the wings (1 1) tapers 
off at least section-wise towards the equatorial plane 
of the tyre (I) into a thin skin (21) which covers over 
at least the shoulder region (9) of the tyre. 

16. A vehicle tyre in accordance with claim 15, charac- 
terised in that the thin skin (21) is produced during 
injection moulding of the wings (11) and the tread 
strip (2), and an overlap is provided extending into 
the tyre running surface (1). 

17. A vehicle tyre in accordance with claim 14, charac- 
terised in that one or more strips (22) of material of 
good electrical conductivity are present at the outer 
side of the tyre which extend at one end into the run- 
ning surface (1 ) of the tyre and at the other end stand 
in contact with at least one wing (11). 



18. A vehicle tyre in accordance with claim 17, charac- 
terised in that the strips (22) cover over the wings 
(11) and terminate shortly above the radially inner 
edge (24) of the wings (11) pointing towards the 

5 bead ring (13). 

19. A vehicle tyre in accordance with claim 17 or 18, 
characterised in that the strips (22) are so applied 
to the tread strip (2) prior to moulding of the tread 

10 pattern (4,5) that they cover over at least one later 
moulded groove section (25) which extends trans- 
versely or obliquely to the circumferential direction 
of the tyre up to one of the wings. 

is 20. A vehicle tyre in accordance with claim 19, charac- 
terised in that at least one longitudinal strip (22) 
extending over the full tyre circumference is present 
and respectively at least partially covers over one of 
the wings (11) and the tread strip (2) . 

20 

21. A vehicle tyre in accordance with claim 14, charac- 
terised in that a coloured layer (26) of good electrical 
conductivity is disposed at least section-wise onto 
the outer side of the complete tyre, wherein the col- 
25 cured layer (26) covers over at least one groove sec- 
tion (25) which extends up to one of the wings (1 1) 
and is transversely disposed or inclined relative to 
the circumferential direction of the tyre. 
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